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$i$ $x^{(i)}=(X_{k}^{(i)})k\in N(i=1,2)$ $k$
, $t_{k}$ $tk+1$ $i$
, $\alpha i$ $\Delta(k,k+1)X^{(i)}$ $i$
$(x)=\alpha ie^{-\alpha x}$: $f_{i}^{(l)}$ $l$
$i$ , $L_{i}$
, ,
, $(Xk)k\in N=(x_{k}^{(1)},x_{k}^{(2)})k\in N$
,
, 2 1
$k$ $t_{k}$ $i$ $x_{k}^{(i)}$ $X_{k}^{(i)}=x\iota$
, $i$ $\xi_{k}^{(i)}$ ($k=0,$ $\ldots$ ,ni) $(\xi_{0}^{(:)}=0)$
$\xi_{n_{1}}^{(i)}$ , 3
(1)
, $i$ $Xi\in[0, \xi_{n}^{(i)}:$ )






$\xi_{n_{i}-r_{i}}^{(i)}$ $\vdash i$ $Xi\geq L_{i}$ ,
$j(\neq i)$ $Xj\in[\xi_{n_{j}-r_{j}}^{j}, \xi_{n_{j}}^{j}$ ) ,
, $rJ(\leq nJ)$ ,
, $i$ ,
.j(\neq i) $xJ\in[\xi_{n_{J}-r_{j}}^{j} , Lj$) ,
, $i,$ $i$ $xi\in[\xi_{n_{l}}^{i}, Li$ ), $Xj\in[\xi_{n_{j}}^{j}, LJ$ )
, $i,$ $i$ $x\iota\geq L_{i},$ $Xj\geq Lj$ ,
,




$i$ $x_{\dot{*}}^{+}\in[\xi_{k}^{(i)}, \xi_{k+1}^{(i)}$ ) $(k=0, \ldots, n\{-1)$
, ni-k
, ,
, $x_{1}^{+}\in[\xi_{k}^{(1)}, \xi_{k+1}^{(1)}$ ),





$(Y_{r})_{r\in N}$ , $\pi$
, ( 3
) , $(y1y2),$ $(x,x)$
1 , $mIn(n1, n2)$
$f_{1}^{(\min(n_{1},n_{2}))}(x1)$ ,
$f_{2}^{(\min(n_{1},n_{2}))}(x_{2})$
$D$ : $\{\xi_{n_{1}}^{1}\leq y_{1}<L_{1}, \xi_{n_{2}}^{2}\leq y_{2}<L_{2}\}$ ,
$E$ : $\{y_{1}\geq L_{1}, y_{2}\geq L_{2}\}$ ,
$F$ : $\{y_{1}\geq L_{1}, \xi_{n_{2}-r_{2}}^{2}\leq y_{2}<L_{2}\},$ $\{\xi_{n_{1}-r_{1}}^{1}\leq y_{1}<L_{1}, y_{2}\geq L_{2}\}$ . (1)
2 1 , 2 $y2$
$\min(n1, n2-\dot{l})$
$f_{1}^{(\min(n_{1\prime}\mathfrak{n}_{2}-l))}(x1)$ , $f_{\dot{2}}^{(\min(\mathfrak{n}_{1},n_{2}-l))}(x2-y2)$
$B1$ : $\{y_{1}\geq\xi_{n_{1}}^{1}, y_{2}\in[\xi_{l}^{2},\xi_{l+1}^{2}), l\in\{0, \ldots,n_{2}-r_{2}\}\}$ ,
$C1$ : $\{y_{1}\in[\xi_{n_{1}}^{1},L_{1}), y_{2}\in[\xi_{n_{2}-r_{2}}^{2},\xi_{n_{2}}^{2})\}$ . (2) .
3 2 , 1 $y1$
$\min(n1-k, n2)$
$f_{1}^{(m\dot{m}(n_{1}-k,n_{2}))}(x1-y1)$ , $f_{2}^{(\min(n_{1}-k,n_{2}))}(x2)$
$B2$ : $\{y_{2}\geq\xi_{n_{2}}^{2}, y_{1}\in[\xi_{k}^{1},\xi_{k+1}^{1}), k\in\{0, \ldots, n_{1}-r_{1}\}\}$ ,

















$C(t)=C_{I}(t)+ \sum_{i=1}^{2}C_{P}^{(i)}(t)+\sum_{i=1}^{2}C_{C}^{(i)}(t)-c_{\delta}N(t)+C_{F}(t)$ . (6)
, $C_{I}(t)$ $t$
2 , 3 ,
110
, , $C_{P}^{(i)}(t),$ $C_{C}^{(i)}(t)$ ,
$i$ , 2
$c_{s}$ , $t$
$N(t)$ 4 , $C_{F}(t)$
, (6), (
[4]) ,
$c_{\infty}= \lim_{tarrow\infty}\frac{E(C(t))}{t}$ . (7)
, ,
1 1




$E_{\pi}(S)$ 1 , $E_{\pi}$ (CI $(S)$ )














. : $E_{\pi}$ (CI $(S)$ )
$E_{\pi}(C_{I}(S))$ $=$ $C_{i} \{\int_{0}^{\xi_{n_{1}}^{1}}\int_{0}^{\xi_{n_{2}}^{2}}\pi(x_{i},x_{j})dx_{j}dx_{i}+\int_{\xi_{n_{1}}^{1}}^{L_{1}}\int_{0}^{\xi_{n_{2}}^{2}}\pi(x_{i},x_{j})dx_{j}dx_{i}$
$+$ $\int_{0}^{\xi_{n_{1}}^{1}}\int_{\xi_{n_{2}}^{2}}^{L_{2}}\pi(x_{i},x_{j})dx_{j}dx_{i}+\int_{L_{1}}^{\infty}\int_{0}^{\xi_{n_{2}-r_{2}}^{2}}\pi(x_{i},x_{j})dx_{j}dx_{i}$
$+$ $\int_{0}^{\xi_{\mathfrak{n}_{1}-r_{1}}^{1}}\int_{L_{2}}^{\infty}\pi(x_{i},x_{j})dx_{j}dx_{i}\}$ . (10)
, $\sum_{1=1}^{2}[E_{\pi}(C_{C}^{(i)}(S))+E_{\pi}(P_{C}^{(i)}(S))]$ ,




$E_{\pi}^{B}(S)$ $=$ $(C_{S}+c_{c}^{(1)}+c_{c}^{(2)}) \int_{L_{1}}^{\infty}\int_{L_{2}}^{\infty}\pi(x_{1},x_{2})dx_{2}dx_{1}$
$+$
$(: \overline{\overline{\neq}}j)\sum_{i,j12},(C_{S}+C_{C}^{(i)}+C_{P}^{(j)})\int_{L_{1}}^{\infty}\int_{\xi_{n_{j}-r_{f}}^{j}}^{L_{j}}\pi(x_{i},x_{j})dx_{j}dx_{i}$














, $E_{\pi}(Du(S))$ , $(0, S$]
$Du^{(i)}(S)$ $\vdash i$ $S$ , $Du^{(i)}(S)\backslash$
$\overline{D}_{u^{(i)}}(S)$ , $i$ $t\in(tk, tk+1$] ,
$Du^{(i)}(S)$
$D_{U}^{(i)}(S)\approx\overline{D}_{U}^{\langle i)}(S)=S-t_{k}$ . (16)
, $E_{\pi}(Du(S))\approx E_{\pi}(\overline{D}u(S))$ ,
$E_{\pi}(\overline{D}_{U}(S))$ $=$ $\sum_{k=1}^{\min(n_{1},na)}kP(\overline{D}_{U}(S)=k)$
$= \sum_{k=1r}^{mi\mathfrak{n}(n_{1},n_{2})}\sum_{=k}^{\min(n_{1},n_{2})}[\sum_{i=1}^{2}P(\overline{D}_{U}^{(i)}(S)=r)-P(\overline{D}_{U}^{(1)}(S)=r,\overline{D}_{U}^{(2)}(S)=r)](17)$
$P_{ab}^{(i)}(r)$ , $i,j$ $a,$ $b$ , $\overline{D}_{U}^{(i)}(S)=r$ ,
$a=$ $\{\begin{array}{l}0ii\end{array}$ (18)
$b=$ $\{$
$0$ : $i$ (19)
1: $i$
, $P_{ab}(r)$ $\overline{D}_{U}^{j}(S)=r$
$P(\overline{D}_{u}^{(i)}(S)=r)$ $=$ $P_{\infty}^{(1)}(r)+P_{01}^{(i)}(r)+P_{10}^{(i)}(r)+P_{11}^{(i)}(r)$ . (20)
$P(\overline{D}_{u}^{(i)}(S)=r,\overline{D}_{u}^{(j)}(S)=r)$ $=$ $P0o(r)+P01(r)+P_{10}(r)+P_{11}(r)$ . (21)
$P_{01}^{(i)}(r)= \sum_{l_{j}=r_{j-1}}^{n_{j}}\int_{\xi_{\dot{n}_{i}}}^{\infty}\int_{\xi_{\mathfrak{n}_{j}-t_{j}}^{j}}^{\xi_{n-t_{j}+1}^{j}}j\pi(y_{i},y_{j})dy_{j}dy_{i}H_{i}(r|0_{i}\max(n_{1},l_{j}))$ . (22)
$P_{01}(r)= \sum_{l_{j}=r_{j-1}}^{n_{j}}\int_{\xi_{\dot{n}_{*}}}^{\infty}\int_{\xi_{n_{j}-t_{j}}^{j}}^{\xi_{n_{jj}}^{j}}-\downarrow+1\pi(y_{i},y_{j})H_{j}(r|y_{j};\max(n_{1},l_{j}))dy_{j}dy_{i}H_{i}(r|0;\max(n_{i},l_{j}))$ . (23)
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$P_{10}^{(i)}(r)= \sum_{:-1}^{n}\int_{\xi_{\dot{n}_{i}-t_{i}}}^{\xi_{n_{1}-t_{i}+1}^{l}}\int_{\xi_{n_{j}}^{j}}^{\infty}\pi(y_{i},y_{j})dy_{j}H_{1}(r|y_{i};\max(l_{i}, n_{j}))dy_{i}\iota_{i}=r$ (24)




$+$ $\int_{\xi_{\dot{n}_{i^{-r}:}}}^{L_{i}}\int_{\xi_{n_{j}}^{j}}^{\infty}\pi(y_{i},y_{j})dy_{j}dy_{i}H_{i}(r|0;\max(m,n_{j}))$ . (26)
$P_{00}(r)$ $=$ $\int_{L_{1}}^{\infty}\int_{L_{j}}^{\infty}\pi(y_{i},y_{j})dy_{j}dy_{i}\prod_{u=i,j}H_{u}(r|0;\max(n_{i},n_{j}))$
$+$ $\int_{L_{1}}^{\infty}\int_{\xi_{\mathfrak{n}_{j}-r_{j}}^{\dot{f}}}^{L_{j}}\pi(y_{i},y_{j})dy_{j}dy_{i}\prod_{u=i_{\dot{\theta}}}H_{u}(r|0;\max(n_{i},n_{j}))$
$+$ $\int_{\xi_{n-r}^{i}::}^{L_{l}}\int_{L_{j}}^{\infty}\pi(y_{i},y_{j})dy_{j}dy_{i}\prod_{u=1\dot{\theta}}H_{u}(r|0;\max(n_{i},n_{j}))$ . (27)
$P_{11}^{(i)}(r)$ $=$ $\sum_{l_{j}=1}^{n_{j}}\sum_{l_{1}=1}^{n_{i}}\int_{\xi_{n_{j}-l_{i}}}^{\xi_{\mathfrak{n}-l+1}^{1}}::\int_{\xi_{n_{j}-t_{j}}^{j}}^{\xi_{n_{j}-t_{j}+1}^{j}}\pi(y_{l},y_{j})dy_{j}H_{i}(r|y_{i};\max(l_{i},l_{j}))dy_{j}$
$+$ $\sum_{l_{j}=1}^{r_{j}}\int_{\xi_{\mathfrak{n}_{1}}^{1}}^{L:}\int_{\xi_{\mathfrak{n}_{j}-l_{j}}^{j}}^{\xi_{n_{j}-t_{j}+1}^{j}}\pi(y_{i},y_{j})dy_{j}H_{i}(r|y_{i};\max(l_{i},l_{j}))dy_{i}$. (28)
$P_{11}(r)= \sum_{l_{j}=1}^{n_{j}}\sum_{l_{i}=1}^{:}\int_{\xi_{n_{i^{-l}:}}^{i}}^{\epsilon_{n-l+1}^{:}}::\int_{\xi_{n_{j}-}^{j}}^{\xi_{n_{j}}^{j}}:^{\dot{J}^{+1}}n\pi(y_{i}, y_{j})H_{i}(r|y_{i};\max(l_{i}, l_{j}))$
$H_{j}(r|y; \max(l\iota, l))dy_{j}dy\iota$ . (29)
$H_{i}(k|y;l)$
$H_{i}(k|y;l)=\{\begin{array}{ll}0, (l<k)e^{-\alpha_{i}(L_{\mathfrak{i}}-y)}, (l=k)\frac{(\alpha_{i}(L_{\mathfrak{i}}-y))^{l-k}}{(l-k)!}e^{-\alpha:(L_{1}-y)}, (l>k)\end{array}$ (30)
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$H_{:}(k|y;l)$ , $i$ , $k$
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